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tal, or a nematic liquid crystal with a chiral solute, is placed between two lecithin coated glass plates, the whole layer is homeotropically aligned if the genuine pitch po of the liquid crystal is large compared to the layer spacing d. The liquid crystal is then kept under an elastic torque strain by the alignment at the boundary plates, and the density of the elastic free energy G per area A is where K2 is the Frank elastic constant for twist [1] . The energy increases with decreasing pitch until a more favourable conical deformation replaces the homeotropic alignment. This is the case for the critical thickness [2] of the layer, where K3 is the Frank elastic constant for bend [1] . The homogeneous conical deformation is not stable; it is slowly replaced by partly ordered domain stripes, resembling the fingerprint patterns [3] . For [4, 5, 6] as occurring in the regime of dc d 2 dc, are investigated.
Several researchers have tried to evaluate the structure of the cholesteric domains and have given models of their director field. The fingerprint patterns described by Cladis and Kléman [7] had been observed in rather thick layers with weak or no homeotropic boundary anchoring. Therefore the cholesteric liquid crystal was nearly free to align in its natural helical structure. The observed pattern of white and black stripes had a periodicity of about po/2. By a slight disturbance of the layer the helical axis was reoriented from a parallel to a perpendicular direction to the glass plates [7] , which indicates the weak surface anchoring. No singular disclination lines along the edges of the domain stripes at the glass plates, as postulated by the authors, were detected.
In the following, Kashnow et al. [8] have described a nucleation process for cholesteric domains, also assuming disclinations near to the glass surfaces.
Akahane and Tako have extended the defect model to the spherulitic domains [9] . However, it can be objected to these models that the deformation range about the postulated disclinations would have the same order of magnitude as the whole domain itself, so that their influence cannot be neglected. Bhide [12, 13] , which is shown in its extended and branched form in figure ld. [11, 14] . Only the peaked ends of the polar domains are attracted by and merging with all other parts of the domains (see Fig. 2 ). By this merging figure 3a ). Focussing to below the liquid crystal layer shows a single focal line as if produced by a concave cylinder lens in the centre of the domain. More accurately, the double refraction profile has been traced by measuring the distribution of the fringes, as they are to be seen, for example, in figure 2. These data are used to test the proposed model of the domain structure (see next paragraph and figure 7) .
If the spherulitic domains are observed in light, which is polarized either before or after passing the specimen, the patterns of the black brushes are not the same, but have an opposite spiral sense (see Fig. 4 ). By rotating the polarizer, the pattern is rotated syn- In figure 5 an array of bubble domains is to be seen, which has been generated using the dynamic scattering figure 3 , and has also been reported by Akahane, Nakao and Tako [15] . Therefore we have to suppose a maximum midplane tilt angle of more than 90° in the centre of the stripe domain. In order to find this maximum tilt angle, the distribution of the double refraction fringes in monochromatic light has been measured across a domain (small circles in figure 7a ). In the following, the director field model, sketched in figure 6 , is expressed by an empirical function with fit parameters. The Fig. 2 ). The , reverse process of intersecting a domain stripe and generating two polar ends can be initiated by a strong electric field acting inhomogeneously on the domain stripe. The branching of the domain (see Fig. 8 ) is continuous in contrast to the corresponding i+ structure described by Cladis and Kléman [7] . 4 figure 9b . It is generated from the structure in figure 9a by the twist-bend transformation, where the director in each point is rotated through a constant angle of 900 about the axis of the undisturbed homeotropic alignment [18] . In this special case, the transformation process is also converting bend into splay, and a splay singularity is received in the centre of the domain. The small energy maximum results from the increase of splaybend deformation at the cost of equilibrium twist in the outer parts, which is only partly compensated by the bend-splay transformation in the centre (K, K3). This energy barrier is then the explanation for the observed hysteresis effect.
The [19] . The domain becomes narrower [20] , but it can only disappear slowly by shrinking from the ends. In the model, given by Nawa and Nakamura (see Fig. 3a in [14] 
